Co-induction of argininosuccinate synthetase, cationic amino acid transporter-2, and nitric oxide synthase in activated murine microglial cells.
Nitric oxide (NO) produced by activated microglia has been implicated in many pathophysiological events in the brain including neurodegenerative diseases. Cellular NO production depends absolutely on the availability of arginine, a substrate of NO synthase (NOS). Murine microglial MG5 cells were treated with bacterial lipopolysaccharide (LPS) and interferon-gamma (IFN-gamma), and expression of inducible NO synthase (iNOS) and arginine-supplying enzymes was investigated by RNA blot analysis. iNOS mRNA was strongly induced after treatment and reached a maximum at 6-12 h. mRNA for argininosuccinate synthetase (AS), a citrulline-arginine recycling enzyme, increased at 6 h and reached a maximum at 12 h. Immunoblot analysis showed that iNOS and AS proteins were also induced. In addition, mRNA encoding the cationic amino acid transporter-2 (CAT-2) was strongly induced shortly after treatment. Induction of mRNAs for iNOS, AS, and CAT-2 by LPS/IFN-gamma was also observed following stimulation of rat primary microglial cells. These results strongly suggest that both arginine transport by CAT-2 and citrulline-arginine recycling are important for high-output production of NO in activated microglial cells.